Introduction
As (25, 28, 29, 31, 36, 37) .
The tubotympanum (middle ear cavity and its connecting tube to the oropharyngeal cavity) is covered with secretory epithelium and submucosal glands, which together provide a variety of glycoconjugates, such as mucous blanket constituents and periciliary fluid (9, 13, 16, (21) (22) (23) . These glycoconjugates are essential for normal functioninig of the mucociliary defense system (16). The secretory cells ofthe mucosal lining have three populations (dark, light, and mixed) of secretory granules based on their morphological characteristics (13, 21 mM N-acetylgiucosamine for WGA, and 10 mM sialic acid for LFA and SNA.
Results
Both satisfactory preservation of the fine cell structures and intense specific staining were obtained on Lowicryl K4M-embedded thin sections.
There was also no need for etching by hydrogen peroxide or sodium ethoxide.
The secretory cells of the mucosal lining are composed of three populations (dark granules, light granules, and mixed granules), so designated on the basis of their morphology and characteristics (13, 21) . These cells were labeled with variable intensities and results.
Epithelial Goblet Cells
Epithelial goblet cells are composed of electron-lucent light (mucinous) granules.
In some instances, these light granules have electron-dense cores ( Figure  2 ). Figure 2b) . ConA specifically labeled the dark cores in light granules ( Figure  2b ). BPA and SNA did not label the dark core ( Figures  2d and 3b ). 
Epithelial Dark Granule Cells
Dark granule cells, so named because oftheir electron-dense secretory granules, were frequently observed in the transitional zone of tubotympanum.
Dark granules of epithelial dark granule cells were specifically labeled with ConA ( Figure  4b ) and moderately labeled with RCA-i ( Figure  4c ). In contrast, BPA labeled only light (mucinous) granules but not dark (serous) granules ( Figure  4a ).
Mucous Blanket and Cell Surface
The mucous blanket, of which the major components are glycoproteins, is composed of thick filamentous structures over the cilia of the eustachian tube. Mucous blankets were intensely labeled with BPA, LFA, and SNA ( Figure  Sc) .
Glycocalyx, which is a fuzzy and branching filamentous structure on the epithelial cell surface, was observed covering the cilia, and frequently connecting the cilia. Cell surface glycocalyx, particulanly around the cilia and microvilli, was densely and specifically labeled with LFA, SNA, and RCA-i ( Figure  5 ).
Glandular Secretory Cells
Secretory cells are composed of mucous cells and serous cells. Mucous cells have electron-lucent granules and serous cells have electron-dense granules. These cells have similar labeling patterns to those ofthe epithelial secretory cells (goblet cells). Secretory granules of mucinous cells were densely labeled with BPA and SNA ( Figures  6a and 7) but not with ConA ( Figure  6b ). Secretory granules of serous cells and dark cores of mucinous granules were specifically labeled with ConA ( Figure  6b ) but not with BPA ( Figure  6a ).
In this study, subcellular compartments, such as the Golgi apparatus and rough endoplasmic reticulum (rER), were also specifically labeled with some lectin-gold complexes (BPA, ConA, and SNA). BPA ( Figure  6a ) and SNA ( Figure   7 ) specifically labeled the cis side of the Golgi apparatus but not the rER. In contrast, ConA specifically labeled the rER but not the Golgi apparatus (Figure 6b ).
Control
The labelings were blocked when the sections were incubated with each haptenic sugar. , 'i.
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